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Abstract of JP2001 305426 

PROBLEM TO BE SOLVED: To provide a small- 
sized portable zoom lens capable of covering an 
extremely wide variable power area by switching 
a wide angle state, a standard state and a 
telephoto state by a focal distance extent 
changeover switch, etc., besides, which can be 
manufactured at a low cost, and to provide an 
image pickup device using the zoom lens. 
SOLUTION: The zoom lens is constituted of a 
master lens system, a 5th lens group and a 6th 
lens group, the master lens system is constituted 
of a 1st lens group, a 2nd lens group, a 3rd lens 
group and a 4th lens group, the 5th lens group 
whose refractive power is negative is functioned 
as an auxiliary lens, is made to retreat outside 
the optical path in the standard state, and is 
inserted on the image side of the 4th lens group 
when in use so as to shift the focal distance 
extent of the master lens system to the telephoto 
side and so as to make the telephoto state, and 
the 6th lens group whose refractive power is 
negative as an auxiliary lens, is made to retreat 
outside the optical path in the standard state, and 
is inserted on the object side of the 1st lens 
group at the wide angle end in the standard state 
when in use so as to shift to a wide angle state 
shorter than the wide angle end in the standard 
state. 
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1 1 Vo&WX <9 KSIw. lE<£>ffltff;>j£:W Wig 
EcDjStff^^*bf£e^^ia^<7)^3 l^yXS¥£:, IE 

mz&n £-&xwmvtmk-tz>%£mffif!hi>>>xk vxm 
m-rz&s v >-*mt i:iot« ^n^x-^u >-x 

±IE^5 u^XpH^faiJ;!?!!!^, fli/yXt|!!li/y 
XA^j&tJ, 

«TW#*#Sr^i--5 <t o IzZfrX^Z k *W&k 

0 . 4 < | f 5/f 3 | < 0 . 7 
1. 2 5 < /35< 2. 1 

0 . 1 <n5n— n5p 

1 0 < v 5n — v 5p 

O . 2 < | r5, 3/f 5 | < 0 . 6 
{S.U 

f3 : 13 uyX|£<^,6Sggft s 
f5 : |?5 U>-Xi^(0^^;Sg«l> 

0 5 : 15 UVXS¥<7>Bt{g^ 

n5n : ^5 W^XapWDfl u^Xo d**^*J(t-5ffllff^. 
n5p: f|?5 U^X^rotQj l/VX© d»^*ilt 5®ifr^, 
v5n : ^5 uyXp(£>|HI U vXw d i6»(c*5ft-5 T s"< 

v5p : ^5 U^XpCDiau^Xc7)dMi-*3(t-5Ts/-< 

r5,3 : ^5 u>-Xpoofe#:ftiJ^bSSc^-C 3 #S WffiWft 

;*X>;* uyXtiil.* =-^t>7* i/yXtwf^kyXfio' 

SrfSS-rs J: 5 KSnrv** r. t Sr#®i:i-Si«*il 1 
tc:|5*cWX— A u-yX 0 
0. 0 0 8<AP1,2 

1 . 6 7 <n1,3 
fit, 

API. 2 : 3?1 UyXS««J»f)»K2SlOl'>' 

nl.3 : % \ uyX»©*#fl(*>f,ftit3#l©i'yX 
OTdjj&{C*3»t-5ffi*f* 
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2 

HZ>Z.k **¥&k-tZ>n-#?g. 1 KgEgcroX-A uy-X„ 
llf*Ji4] *>fMB!l.fc9JKfc:. ffi*dS«B*H^«>SB 1 

7fett± Sr^Si L T^fcB w^tftwMlE k y *— X? ->y if 
Srtf5i4uyxpit)^ii^yxst > ^Wffix- 
Lfc:Ritt^£;lv ftfflNfi:i±^4uyX 
m<D&Wiz%Mfii— §H-5 <fc 5 tr#A$4xT±u>-X^ 

/o mmm^^^kvxmmir^h<r)x^^m5u^^mk 

^X-Ai/yXffeot, 

jy^ wy-xtdi uy-xt ros^uvxsw^ 

=^X7^. i/yx± t»^9 , 

«TC#*#^«J£-T5 £ 9 K£*vCV>.5 r. k zmwik 
1--5X— A uyX, 
1. 6 5<fT/f1<2. 7 
0. 0 3 5<AP1,2 
20 -0. 0 0 3<AP1,3<0. 003 

fl : ftl U^X#©fc£IB*, 

AP1,2 : |?1 uyXpcD^)«Ifl75^i!c^T2#PcDU>- 
X<om«^i4Sr^-f'tt> 

AP1.3: |gl U>"X|¥(Dfe#:ffi'J^b«Sc^-C3#@(DUV 

[g«*^5 ] % l uyXS£Oi£iuyX<7?«-g-ffiTi±& 

30 ^^WIimt:te&VitZ.k%:ftmk1-zmMi£4\zRMicD 
X — .£> uyX„ 

asfiflSBJtroJB l i^yXSi, A<oaiFf^SrWU3t«&± 
^lt5r irtrj; 5 ±fc*ffiFSr« 5 * 2 i/yXSt, 
iEWS8f*Sr#bfite^«^@^w^3 uyXgt, IE 

X7->y^§r*f 5M?4 uvxs¥<fc WSiwyxi 
&<Dmmti*m^mmftmx'te>/t&i>\~\cmmvitw. 

40 i-5i5fcffA$nT±i^vX*w<S/SISIM6ilSrajt 
i^yXSfiiaotlritsnsx-AuyX 

»Ufc«tttSixS«fSFttlb^^Xi: LT^tg-f-SAO 

±IS*5 u-^XW*S3tlS^fcii»bfc««8o^^tt % ft 

u >Xp & JE^ i&CDiiLm * X&Wi-tZ, i ir j; o T , u 
50 yX^^ro^,^SE«ISr^^^Wj£A«8o^J; •? <>Mi » 
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U 

1 6 < | f 6/fW I < 2 5 

0 . 2 5 < I r6, 2/f6 | < 0 . 4 5 

4 6 < v6 

fiU 

f6 : |?6 U>X-p<75;|£.£SgiL 

r6,2 : SI 6 UVXS$^mi!lA^iSc^T 2 #g COffiW* 



v6 : S?6 U^X^Sr^i-SOfl^u^XcoTs/^iSt 

£#i-3Sg5 u-vXi¥St^Ao®tff^^*-rs^6 i/y 
Xffif t tn 4 o T1SJ5S; $ ti, 5 X- a u >- X&Jg& i^yXi; 

f®£$*U ffiffl^r{±^4 u-^X»<7?^ffl!»>:^*s— ftc 

m\z.wn$^xw&m&\zm£is*£z>mm*G^ 

flit £5 u-^X»^3t«S^trjlieb7t^<o^F{c 

14, m i i'>-xm<nvomm~ftfflifr— : gc-tz> x 5 t-ffA 

£;ix5 t#ic^2 u-^X|¥&J£^ffiC9{i®4-C-^lii-rs 
wifcioT, wvX^o||,^gg«|^#^ffiWi£A 

[^<DP*|BftlftBJ] 
[000 1] 

tf7t*^ ^td^^bn-S^SJtwiiiVNW-^X^^. £ 
l-yXi, J!£^«l* vv-X^l^Mififfilftu^Xt $r*M^ 

[0002] 

7tfflV^bix5X-A u>-X(c*5V^T(4, fLSSg 



# 1 4 ^^MjS^ '^s<—i? a vu^XSr^gri--5^' 
>^-i4£Mfc;Lftv\, 

[0 0 0 3] ±IHX— M,U^X<Dm^Mi'^<^m 

mjj*mi-z^^x3&*mmi-x, ^(D^ommji*^ 

^ZU>X&*mLXM.^Z&^fc<D&\z.fciiii&X'7* 
-X7^Sr-g-*?-&TJ!£^u>X{;^JE-t--5*?£'b*>!9s ± 
BEU-vX^SrrtScLfct'^*^ 7t>&5„ 
[0004] u- ^X^w^flfl— BS l/7*^ 
70 7l-*3V^Ti4, «»uvXi:*^7*^tcoF^(c 

Au^X^Sr^iitfJ; 9i'Lrg#U. *{£W>X<75 

^.^sESi^aiSfRii^^m-r s ait ^ >-^- * - 1 $ n 
3t><£>i>fc5<> ;©± 5ft¥-f&T-i4, uyx^iroFt 

ft£„ 

[0 0 0 5] ±iLt, ll^fflcot••7 :f ^-*p<7(r*5V^T 
(4, ^ff#J^f>«Ii'. 7* — #*U>"X, ^{gu-^X, 

20 UTV^U^X^$r±iE^F^|SSi-ffA-rsr tl:io 
t, #;*7##A>bi^X&3£JUiiH\ ^ftt^x-Tivi 

[0 0 0 6] U*»b**SP>, r*t^^5t5<DX— A l/yX 
[0007] BP*,, X-AuyX©»»:ll;gft5f 

5— &ft*>m< (Dtm\^< 5>^i4ott*5. 

[0 0 0 8] mtigLU^Xtl] *7*fob<DT$\Z& 

AsX-m%-rz>mm=> *4, 77*-*^iii 

tf, Jg^u^XSr3S#bi£i-^S/5 5 *>5<OT% ±IBT7 
[0 0 0 9] WBimw?** * yi^b L-Cfflv>bix 

-c v > s * ^ y 14 . mtfo-r z &m h ft 

*?IM4^BaUTtt<Wf^rafattft*»o/E:*s, 

iu-yx^sti?. miM.^^x<o±m i M< fto 

tLT, K^fflwX-AU>-X(i*3V>-C(4, 
50 #fflijrou^X»w{£g$rB3tlrLT, fifcffifcjfii^uvX 
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[0 0 10] ^fci, *&mM^Z.Z>%TM¥-\ 1-842 
flSj^wX-AUy-XT-IS, itUi^-Sriib < LfcV* 

[0 0 1 1] ±iE5l¥^<73X-^UvX|4. StJBE^S: 
ifci&lft/h $<T^5t)WT*5/4\ tfvg < ft o T L 

oT o Z b &IWMX\ MitCT^^ffiitKMSrMlEi- 
Ztzlb^m 1 u-vXS¥!-^ffi5rieaL^^n«7if3^ 

[0 0 12] HK, g;4fflWt7tA^ 9iC*3V^T(±, 
^Pf^OX-5 ^^mi4*^bT5 0{g:£JLhcD^{S/!iJ 

[0013] 

x\ Mftxiz\,^mm&*s<-vte&ib'}-<MT'm : ®&tf 

[0 0 14] 

*m Lytm±.z&W)-rz> z. t \z ± ^k^sst^t 512 

l/VX»t, IEC0®tff^$:#Ui«^^B#ll^c0^3 u 

fciBBUfc*Mii: Six, tt/flWPfcttJIU u^X»rofMB 
fc****— Sfci - * •£ 5 K#A£;h,T±uvX^rofL&BE 

fttt&a srMiS<M icimt $ -ere mmwm t -r 5 gj u- 

5 uv-Xptt^fliffiiJJ; tJUM^auvX.tiauvXir^ 
-^uyXXOTu-^XtiiiuyXt^^wyX^^ 
•9, f3&*3 uv^rojfcjisent, f5SrJB5 

XS|co[!av^X(Dd^tc*3(t?)ffiiff^, n5p5r*5U^ 
Xi¥<Oiiu^X(Ddi8S^t3tt5iB*T^, v5nSr*5U>- 
X^roUaw^XcOd^tCfeftSTs/^, v5p£S?5 u 
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vXilwaw^Xwd^iCJJtt-ST^^ifc. r5,3£Sl5 

5<t, 0. 4 < I f5/f3 I < 0. 7 S 1. 25<|35< 
2. l, 0. 1 <n5n— n5p, 10<v5n— v5p, 0. 2 
< | r5, 3/f5 | < 0 . 6 <0#3s#£ffi£1-?> i 5 Lfc 

[0 0 1 5] #$PJX— AU-^X(7?*2C0tOli, 

*&m-rz zt\z£<9 ±\,-m%*fr ?m2 u^xmt, 

e fc(?j&3£i'VX^i:, ««^-Ctt#BtfMciI»Lfc 
fcMte Six, ffiffl^(^(4*4 U^X»W^feffl!llw3ttt^- 
<fc 5> lc^A$ixT5Eu^X^w^^8g«l®HSrS 

igWK&nzitxw&vtffiik-tz&mffimi'^xb vx 
mm-tzt>(Dxjbz>n5 ^^^mt^xoxm^tstn 
tmz 1 5mj.±<Dm^it^mv, mi I'^xsmw 

vXtwg^uyXsyta^^*^ u-vXit)^*?, 
20 fT*«*ttl» ( RtJ«aiS«:*t::*i»t5±U'^X*c?aiSi» 
■e»j«jMB», f1**i uvX»«?B^UEPi» API. 2* 
Jgi u yXH««i$«A^Si 1 2 f I o wyXwIf 
#ftM4Sr*-r«> API, 3£|gl i/yX»w»{):»^!S 
^-C3#awu-vX(DS^«ttS:^-t-flti:-f-5t, 
1. 6 5<fT/f1<2. 7, 0. 0 3 5<AP1,2, — 
0. 0 0 3<AP1,3<0. 0 0 3©M#5rlSt^<); 

[ 0 0 1 6 ] *^BJX— AuyXw*3(Dtc9fi, 

30 yX«i, &<0®ffit)Zmi-ft®i±*&Wj-fZ>ZbK£ 

± L -CflMfc* <z>SC ft WMIE i 7 *— X? -» ^Sr=fT 
^4i/yXgi!)^5±i/yXIt, ^offltFf^JSr* 

I4SS4 i-yX||wtfflt*tti5S-iH-5J: 9tffAJ Jx 

vtmb-rz^temmi-'^xb vxmm-tz>m5 u^xs 

5 i^v^3»*S3tK^twii»bfc*l»«?^B:*6 uyX 
[0 0 17] «ot, ».^gE««Bi8«I*)#>t^>ry^«P 

so xmmm*&<. h^^x-Ai^yx^ft 
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[0018] sjt, *&mm&$iffli. vomawom 

i 5 ASK?) 2 u >XI¥Srj£^4Sw 

ttt*t»»t5r fcfc ioT, u-vX^w^^EE* 

[00 19] feoT, «5^iBEW6H«)9*A.^-f 

xmmm^<, mm=** ms^x-a u^xsm£/h 

[0 0 2 0] 

[0021] SSUlc:, *^Ww#ji*«troVNTIftBJ-f- 
[00 2 2] #36&itt: % £.£ffittttB«J 9 #;L*-Y 

[00 2 3] *^X-AuyXti, 12] l 75^13 3 
El l l l 3 |r wyXM^ti 5 fc, ttttfllJ: 

9*»cag«S:«5*2U>'X»Gllt. IEOTa#r77£* 

uffl:«*s#B*Bft«3-|g3 uvXiG I I 1 t , iEcoatff* 

v'V^fcfT 5S&4 uvX»GIVJ;9fia5±u-vX5Rt. 

ttfflBSfcttiM uvXWGlVro|ft«»w3ttt*<-S 
-T5 <fc o l^n A$4xT± uvX^w^jfeKBttfiHSrait 
S-BrTSKSttftt-f S««Fffi«ju>'Xi: tt« 
itg-rsfSs uvx»GViicj;o-r«fi8*ix-6tro-e* 
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So 

[00 2 4] (Si, ^2 U^X|^GIIi^3 b-^XS¥GII 
lt«?M-e*3 uvX#GIII*9«>{fc«fcl*R*> I R*s 
EKSiV «tp#t*T?»±JK4 U^XtfGlViffcffi I MG 
£«>Hk Sgit!Kttt?l±S5 5UvX»GVi:lfeaDlMGi: 
<7}Pd5lc:ii, D-/^7-f;^-^^57^;^-F 

[00 2 5] ±EJR 5 U yX#G¥«»#« <fc 9 WIC. 
dbu-^XL5, 1 £110 u>"XL5, 2 u-^X, XI*, Dfl 

/0 UVXL5, lirauvXLS^irro^-g-uvX^b^!?, f3 
Sr!g3 uvX#GIII«>jfcj&BEI*. f 5£!g5 i/yX#GV 
<7>^,SS§B§, S5S:SS5 u^X#GV©««F*. n5n£3S 
5 u-vXl¥GVro[]J]W>'Xco dlfticiiottsajff^, n5p£r 
^5 u>X»GVcDifbu^XWd^lr*J(tsatlf^, v5 
n£|g5 U^XpGVwmu^X<75d^tC*S{t?.Ts'-< 
v5p£r^5 U>-XpGVcDi£bUVX05d^*JJt5 
7s"<t, r5,3£?£5 u^X»GVro«{*:«l*»e>«*.-C 

0 . 4 < | f 5/f 3 | < 0 . 7 1 ) , 
20 1. 25<05<2. 1 (*#5£2) , 

0. 1 <n5n-n5p (#=#5£3) 

1 0<v5n— v5p (3M+5£4) „ 

0. 2 < | r5, 3/f 5 | < 0 . 6 (3M*iS5) 

[0 0 2 6] »1 1^>X#GIB:«M*:«J:5IR 

E]^=^*^u-vXL1,1i:t!IiUVXL1,2i:<0»'g-u 
^XRtA£b X = ;* X7 x u >-XL1 , 3 1 \z i. o -C«f£ $ tls 
AP1,2£rSU uyXSro^I^fe^t 2#|ro i/y 
X (fil^vXL1,2) WS«^ttSr^-*-ffi, n1,3£rfgl 
JO l/yXS^flLffli^tSAtSSICl/yX (AX^* 
*^u^XL1,3) Wdl»tc*5t7-5a*f^i:i--5i:, 
0.0 0 8<AP1,2 (3?#5£6) , 
1.67 <n1,3 (*#^7) 

[00 2 7] ±|E* 1 l/VXSf©il»e,S![tt2S 

1,2^, ^ i u^xmnyoftMfab&Z-X j Siroi/y 
XroR^fttSr^tt A P i . j h li, 
P= (ng-nF) / (nF-nC) 

©flSg, BP*>, u^xpro^ffld^5)S6:^-C i# 
grovyXrofii^ mmc7 tF 2.o*.ffiSrffl5«fli4ft 
d=>ib<Oi^*-|6]05ffi^-CfcS. ng, nF^T/nCtt^-n^r* 

[00 2 8] #IC, 1 SfSFKAiroaEffiFJtSr^-f-SX-A 
i/vX{^*3V>-Cli, II u^XI^GlliEcoatffTJ^r* 

50 [ £bU'>XL1,2iCi^-&u^XSO? [ £bX uyXL 



9 

vX9£Gl<7)«L6Sg«t, AP1,2£SSl U^XSlG l<D^{£ 
mfrhWL7LX2&n(DU>X OauvXLI.2) 

T3#@<73W^X UVXU,3) 

1. 6 5<fT/f1<2. 7 (^#^8) . 

0. 0 3 5 < API, 2 (3M$5£9) „ 

-0. 00 3<AP1.3<0. 00 3 0) 

[00 2 9] ft, ±IE1 5teJMJr<0^gJfc£W-f3X- 

Kfl, Sgl i^Xi¥Glwfiu>'XL1.2w«^B-ef4& 

[0 0 3 0] *rUT, 3iS#f£T-<a±uvX^<E>j£;ftaffi 

[00 3 1 ] BP*>, ®5 U->XS¥GV£S?4 wyXgGl 

^*i> s ffii\M>i>\ i^X\ fc-fi 
^(OFi-^^—ii. Sg5 w-^X^GVro^SSr/hS < 

[00 3 2] ^IX-AuyXli, ^Ol*r^ 

Sr* U#m*«-ett5tK^-»::ifijB Lfc^Si t $ ft. ttffl 

*f A $ ftT £ u ixXRoft jfe®B«BH £Mis«'J tc^ff $ 

Mrxmm^mtiri^mm&j^^^t i-xmm-rzms 

uvXI¥GVSr*-f--5i:*t^ 1 i/yX#Glo«#« 

ftn'Xi vxmm-tz>n<omiftt)Zfi-rz>%i6 ^vx 

C#At5t*lif 2 u^X#Gll«rJ£A«0>te11*-C 
&Ws-tZ>Z. tlrioT, u^X^w^SKPt^lIWi 

[00 3 3] ^6 uvXp GVI3rlH3iuvXL6.lt;: J: o 
TflWtU f6£fg6 UVX»GVIO^EE«t, 
^ffilcfc-tt^^u-vX^w^ffi-eoo^.^SgBt^ r6.2£r 
16 U>-XS¥GVI(D%»:f|iJXi^mxT2#ScDffi(7?ft^ 
v6Sr»6 u-vX»Sr«^-r5IH¥uvXL6 I 1<0 
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/0 

1 6 < I f 6/fW I < 2 5 , (*#5£ 11), 

0 . 2 5 < I r6. 2/f 6 I < 0 . 4 5 (^#5S 12), 

4 6< v6 (i*#5fcl 3) 

[0 0 3 4] WTl:> ±IE^#S: 171/^1 3-e«SI$*t 
[003 51 ^111, aiS3&*fr*»3*3lS5 W 
[00 3 6] IP*,, I f5/f3 I <Dmi±$mM±.\Z.tS:Z 
*otv^l\ I f5/f3 I 0>ffitf*TRflKA 

[00 3 7] ^#^214, *fl=Sl fclHHRtc. $$S 
X»GV«?SBtS»*lrB8i-«*fFS:ax&-t--6t>«5t?*> 
5o 

[00 3 8] Bpi=>. /3 5wffl[^±PfiffiW±^^5i:, £ 
tLTf 1 U>-X»GI*»e>*^i-5tt±feiR^*s*5 
uvXPGVtdioTffi^SixSr tiact, Sitig 
20 -e^tfc*^ hvi^igflsu-c, pfff^-fti-s r. 

»ltbM<4otU5. iSf-v 0 5Z>ffltfSTPBfiftEA 

[0 0 3 9] &#5£3H, ^#SlM2fSgSnfc 
«5HrtT-^5 i^X«M3VKJ;5Sa»*«:3*<3S#$ 
-tt 5 /c ib <D4kW S^-T S h (O Xfo Z> „ 

[0040] ip*>, l5uyXPGV©D!li/yXcii5r 
^3r(£b 1- ^X<D®t)f*<t 9 t> +^trffi < -tz - t i o 

[004 1] ^#^4(4, ^#^3 b&*>*tX%5 ^ 

xpGV{djgffl-r55S^©H&-«,^-r-5 t><7?-e& •? , 

fluyXi •} {)|!JiuyX©7j/'<tSr^<t5ril; 

4oT, £5 U>'X#GV©fe»LjS«J*«?ft*>. 151^ 

yXH GVW7t*4±/5^ b oiliStr 4 5 feilx^w^Sb ^/J^ 
[00 4 2] ^oT, rne>*#*3&V4©*ft*» 

*5 uvX«GVW#U^X^ffli-55ftH-!6SSi* 
[00 4 3] ^#^5tt, uyX#GV*>?)J84t 

[0044] gp*>, r5, 3/f5<^)fg75S iPfifitfiA-ht-'fe-S 
50 W:4otLS9. iS^, r5, 3/f5co«^TPS{tteA 
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t 

[00 4 5] *fl=5£6 14, SB 5 ls>XmGVe1*MVm 

So 

[0 0 4 6] in*,, iii/yXiGirofli/yx©M 

tff^SrT»f-CtitXM*IE«0^(O/>/«CV^(au^X (SB 2 
u;xXL1,2) Ir, flIRtf, AP/^0. 00 9 1ffc5« 
ttFC5 (HOYAftS^?±I) tttffli-^i:**** 

[0 0 4 7] *#^7I4, *f4=*6I^J:*)*l U^XP 
GI©i5il/VX 2l^yXL1,2) <7>ffitfiW<&<#o 
■C, ±w^X*<oait«i|-ero3«ffiJDi^sttIEbJ«<*o 
fc#, i£b^-^^^uvX (SB3 u^XL1,3) cofiifr* 

[0 0 4 8] IP*,, JSJT*35 s i«< TTs"<^S^V^ 

[0049] f#S8l4, 2^^.^^ h/K^MiEOfc* 

[0 0 5 0] BP*>, fT/flwffi^TPSfilWTt'tcSi, 
f lwyXiGlofiu-yX (SB2 uvxli,2) Kfflv 
5>n*«*i"ett. '>&<tt>, ^#^6i;s.^$tifc^ 

fT/f1<Dffl^TPSfiIJ: , 9 t*#<4«t^i'bt>+ 
^•/ittfiB^WbttSiJtR&ftv. Sot, SM*5£9ir 

" tj»s-C#*. fT/ 
fc*< i-S r <k *JH* bv ^s, fT/f 1«J«*s±BHieS:« 

[0051] 9 1 i o traxE 
tttBi i/vX»Gi©fluyX (?S2 uvXLi,2) 

# & t? # 5 f£ 1 1 ifi U x. -5 fc * co h (O X & 5 o 
[0 0 5 2] IP*,, SSl uyXiGlCiOiWyX (SB 2 
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UVXL1.2) AP^fit^O. 0 3 7 4©ffi 

HFCD 1 Srffiffli-^ir, 2*^^^ h^**»ai=3fc» 

L"C, ^1 i/y^BGlroefll/yX (mi 
VXLI.I) KlttTy'<»0>/h$VHHta\ fltjfcfi, FDS 
9 0£figffl1--5i:, Dflu-vX (SB l u^XLI, 1) tifi^ 
>X (SB2U^XL1,2) fCfeiRMSrMjEiaJHWWfefc-C 
t5©t*, tGiU^X (LI, 3) l4*tt*7tjft)gSilfe* 

<DffiiEl±r-#, AP*s«l|S«»riav^ffi»SraSi-f Swi 
70 ^"Ttgf-ft-So #J;tti\ AP/JS-0. 002 1©NbF 
D10, AP^ifnroNb FD 1 5, AP^O. 00 2 0 
<7?BaFD8, AP#0. 0 0 2 7 CO B a F D7&t>* AP 
#5-0. 0 0 1 5C0B a FD 1 5 ^SfT^fSiV ^fc * 

[00 5 3] tC5"C, MIE5BWF C D 1 

mzttz,, m&m&&.&FC5<Di. smmmt 

Sir, gg*tr«toT?S*ti6s^$*tTSiJ*L-C L£ 5 - t 

^fc-5<oT?, rti£Kitl--5fc£>, #^(w^ip-rart 
[0 0 5 4] ISi wyXUGlofluyX (IB 2 uvXL 

1,2) <D*-g-ffii4, mmm^h^xhmmmxm^^x 

■C, ±8Ea^ h*t45»HSrlH]»i-5r.i:*s-e#5o 
^r-e, ^ffico^-g-t^ir, fluyX (12 uyX 
LI, 2) ©^ffitlii^ffiCt), »flg<o»v>S(c:j;o-c 

»iiB-e»»-c»i-fcfe«r, i?;iB.xm?\-mmtffimm<Dffi 
mm*mm-rz>£o\~isX, m©ssi4«M 

$ ixfc WW S:* ft ^li" 5 ffS Sr * < i" r. 1 1> ^ 

m<oi£ibbX'\>&\\ 

[00 5 5] i 1 1±, mmcoW5-fcco&&* , 

IB 6 U yXS G V I IZ i. K> m 1 L'V.XJ* G I.*- b ifiX < b 

[00 5 6] IP*,, f6/fWWfiS^±PfifltW±(C/«e5 t , 
ttflgtw-Kl 9 # x fc t # <Dfem omttf 'b $ < 4 o 
X, *«W«)B«)S:aRfc-C#*</j:5. ^(c, f6/fW<£> 
M^TPfffiWTJw^St, 16 uvXi¥GVlfr iot« 

50 WiE-rsrtdJffiJt^/jJS. ^WVX^H, 




^mzttTZit5Lm<D£fcl>im b< ft3<Z>-Cf6/fW«Offi;4S 

j£<5fi 5rt i4#f ;£ L < ftl \ 
[00 5 7] iftSmi, £S6 U-^XpGVIWffi^ 

[00 5 8] BP*>. I r6, 2/f6 | Wffl*«±RMI[£il±fc* 
3 4, »MwStt«XH^±#<^o-C*tIE^fflSUw/j: 
5. igfc, I r6.2/f6 | roffi*STKfltWT»r*5i:. 

ft*. 

[0 0 5 9] 5&#5£l 3 14, 16 UVXWGVISr^UV 

[00 6 0] IP*,, Ty~**;JS/.h*V*£. 
g ;&fcft < -f" 5 fc ^-jfr, «fla*tl»«)j£^i»lc:as»t 
< rittfcSeflE^rtB-Cfc**^ !&6 H/X»©7y« 

$ ig 5 1 &mvtm<D fcfiffikfcfi vtm-wmm 

&M.m<D'<7 is* SrEi3 n 4 /4S-e# ft < ft 5„ 
[006 1]fc ±i£X— AuyXlXlil A§r»ffc 

[00 6 2] 1 0 i±. El 2 1 iC^i" J; 5 

i-5r.t^±9^a5ffiFSrtT5SK2UVX#Gllt, IE 
<0®^$r*UiS* s ^El^:ro^3 uvX^Glll 
4, iEoaiff^**L7fett±^fbL-C#&«cD^t!)W 
fctlEi :7^-#->v;/£:fi9!f?4 u>-XpGIV4 <9/5£5 

<omffif}*mi~Z>%G U^X^GVI ir^ioTffifiSSix 
5X-^i/yXixiil A»uyXi Ltffifflt^ 

»5 UVX*GVtt«!18«ttt?tt:3tK^iS»Lfc«tl« 
4£*V tfefflNfi-J4^4 U^Xi^GIVW&fflKftft&riS— 
«fc 5 ^WA^tl-C^UVX* 2 XI4 2A^i 

«r*TU 16 u-vX«GVIttS!(fcR<»T?«:3fe!S^iBe 
Lfc:fcfi4 $*V 15 U>X^GV755^SS^i-jl3gbfc 
«ffi«3B*^W:, !Sl uvX#Gl<04M*tofc#tt#— ffc 
9('tfA$n*i*('^2 uvX«GHSrl£A4S 

[00 6 3] ±.tm®MiW. 1 0 fc*SV >T(4, 8Z£ltt£ 

G I V*s* t *> 5 {£« i SBS«tl»T?ff Ai" S 95 5 W 
>-Xf¥GVili3ttt^f6]T-fi^-t-S7t*, ^5U^XS¥ 
GV^^A-T5i:#(C(4, $fc(::f?4 uvX^GIVSrfcflt 
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[0064] ^ot> »£Uggl 01C14, l4UyXlf 
GlV«J«fiEffi«Sr*ttJi-5ttl»*UJ#Sl 1 iKtb^l* 
i 2 4 ri^fi b*iT*3 9 , Htc, aitMftu^X-c-fcs 
m 5 u>XWGV*S3t«l±Klf A£*ifci 4: 4 RVXM 

w-izmm vtz-tt ^mm-r^m^ta^ 1 3 4 mm 
#ai 4t>Rtte>*t-o*-5. iias^wffiatfttti 
fan, 1 3&t>-igi!)#f£ 12, i4t «:iwwN-.5fH 

[00 6 5] *tl»d^SBja*t«S^»ff -f 5 4 # 

v\ fSWlHlSg 1 5*ssetb#©l 2X1/ 1 4l:»^UiL 
t> JK4 u^X#GlVS:4fe«:«fc#»$*-C» fl 

5 uvX»GV£#AT'#S£ffl&i«»LTtf»5>, t*?S 
ffltt:£ 5 u-vXWGVSrff A UC± U- VXJR 2Xt>*2 A 
4 3fc«! 8(54 uvX&GlVSrM&ftS-erT 

[0066] w&w&frb9mvtm\zmT-rzb 

20 ±IE4(4a»l3, fMflPElggl 5 7»SSg»3MS:l 2S 

[00 6 7] JilEf&JfflllHlSS 1 5 (4, ±4 LT^g 

Sr.fi 1 5 2 u->'XgpGII4 7^--X7-» ; r>'Srfi5SI4 u 
vX»GlVtroffi»ffi«HffiSr. *«W»*ffint»-»L 
T^i6^t±l bT1E«#S 1 7icfS#L.-C*iV>fc7 : '-^Sr 

¥f 1 7^|Ett-r?>fl2 UV-XWGII UVXWG 
IV4^*J-fifi^OT f — <?-Sr, ^Wflg4Mit^ 

[00 6 8] iU SiJfflllHlSg 1 5 (r-T-^ 3r{ft|Si-5!£ 
*#S17»=:, X-AwyXixitlA©gittIti 

lfai7l:#<o»ft««i45„ rtibSM 
<t^a«fli4co#v ; -^S:W:«?i-5 4, BJMttit?©^ 

- ^ f4^jp^»T'^7 f - ^ t» hm 4 u >x»g m-^mrn- 

{m^WJl&m L- fct»L®t:(r B&^ffi L T V ^ -5 CD T\ — 2f<7?f£ 
*Sft7="-^4, »aS:«EjEi-54fjE«»*!»tSrffi«Ur 
*s# > W©7-^ «^«ft 4 # (4-^Ox-^ SrStc 
±IE ; fSiE'^S5cSrfflV'>TjS^(>: J;oT^tBi"'5fflt-i"S 

4, 7<D®mzBm-tz>z 4/4s-srtg4fts 0 

[00 6 9] SIC. ii^^M 1 0 (4, U)ii)CO^figtL«IE 

50 mmt ut, a{t^co»iu^«5H^^*s!)iij*«5iasr 
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fttfflbTtr^iBffi^siJtHifcft^aiiiKi 8£W 

i"5 0 ^rb-C, BMft(S»Mf«II«Sl 8fci3V^Ttt, 
Ktyf-Ki 0(DSnSr^ffib"C, X- 

A u-^X i xfi l A co-t*- 

[0 0 7 0] of±, Wifi^J:5twJE£^4S«ju 

«Xltt2tf|:Rttrc> 3 o^£«fc#i»«:«j D #*. J: 

[00 7 1 ] ttt, lAI6WfflSI9f^^yf 1 
6SrJ£ft««fc«J0»*.5i:, IB 6 u^X»GVI lift 1 

J:5UUfA3*u »5uyX#GV*» 
4 ^X»GIV05««»cffASix-CV^5i:frKtt:, :h 
SrJfcR^iKR*^ *2 i^X»GII«rl£a*Troffi 
f(^»tTiSt, Kf4U>'X»GlVS:*BH8fc7* 

VI S:iiLTa*.S«^#^*«»c7^— J: 5 K: 
#SB^-a<o»^Sr#J»-r 5 i 5 ic-f 5 r. dsa* L 

[0 0 7 2] g6UyXSGVII^ il/yX^2XI4 2 
ftl 9 fc*o"CW9»;fc5 5K*rt* 

[0 0 7 3] Sfc, «6 u^X»GVI<Offi«flMSf4, ft 

[0 0 7 4] KT»w % **WX— *uvXfc*(«fcLfc 
[0 0 7 5] ft, KT<z>ttWK*5V^-C, r r j,jj |4»i 
rr i ( j* j tt±IEr i . Jffite»rit*nfc*i «JBJi*ffi^ 

j m^(omt j + 1 #@<7)ffi£<7)SMHs rdi.j'j 

±IErija5^»fiS;*nfc»v^«MBJi^>Ji», TdlRj (4 
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iRHBSU TdFLj tt7>ryu*F L<£>B5lfflfiI, Tni.jj fit 
|g i i/yXMfr»bftit j il<7?uyX (Li, 
j) Sr«^i-^*t®^d^tc*3(t5®»f^ Tni.j'j (4 

mmm. r v i,jj tfu^xu, j*m&-fz>wm(OTy 

-<m. r v i,j*j Bu^XLIJK»/jl*n&»JB*«r* 
^"t-SWfC^Ts/^*, UFLj L£fi?/& 

[0 0 7 6] Sfc, *«ffi««tt, r x i,jj Sr^«ffi 

xi,j = H 2 /ri,j {1+/" (1 -H 2 /ri, j 2 ) } +EA 

[0 0 7 7] SfcftJlJSW 1 K«:fc>5X— * U^X 1 (4, 

[0 0 7 8] ±l/yX^2^ Sfl l/yX*Gl*ft# 
fflflj: 9HS^Dfl^=.^X;^ uvXLI. 1 £ t£b u^XLI. 2£ 
20 S^U^X^^a^^^^^uvXLI, 3.J: 9/*tK -hlE 
a u^XLI. 2<E>&flB<^Er1, 3tr|±*9aflmj|^gjft£ 
*b-C*3 9, 12 u^XWGII^ttfriBiOWKOflU^X 
L2, IXtfDfl u^X!2, 2<h a u^XL2, 3 £ <^SS^ u^X ± 

SS3 u>-X»GlllrtSftuvXL3,1 J: D/fciK 
14 uvXWGIV^ttfffllJzOIBIlCtauvXL^K Dflu 
^XL4,2, i&u>'XL4,3^3tS^^u^X«t0fiS;4t>(^ 

[0 0 7 9] Sfc, HiSWJIbU^Xt LT^fflt^il5 
uyXSGVtt, ttfrffldJ: «9Hl^£ji/>-XL5J irHflu^ 
50 XL5,2i<7>«^u^X<t9fifc5 % JttAWibK^Xi LT 
<Jffltal6uyX8GVIil, Hfl^^^X7^u^XL6 t 1 

[0 0 8 0] fS), 0 2lt X— AUvXl (OMifi^ffiSr 

IVS:«MttMK»ilibT*»e>»5 i/yXSGVSri^yX 
^2 irjttti^— ai-5«t 3CttAU:«S^t, El 3 
(4, X^i/yXl <7>i£A*llSS:*i-BI"Cfc5, 151/ 
^X»GV^3tK^iffiBUfc«J»-C. »6UyX#GV 
IfcJBl u^X»GI^»«c«telfAi-*i:*K:. S2u 
^0 ^X«GIISrJtt:ft*B^ffi«fc»»bTX— * isPtfi-Z* 
t^V^J: 5^@^bT, ^4 U>-X»GIVX7^— X7>-v 

[ 0 0 8 1 ] ^liC, JblBX— ^U^Xl CDig i .^-f 

Xf¥GV,&T>*SS6 UVX|¥GVIf4ffiffl$n^V^T% 3fe 
^yX| 2 (P«ffi<E>*S:^-ro 

[0 0 8 2] 

[^1] 
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(10) 



17 
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114=32592 


dl,l=a411 


nl,l=1.84666 


P 1,1=23.8 


rl ,2=10.705 


dl ,2=2146 


nl ,2=1.49700 


v 1,2=81.6 


rU=-28.669 


d!3-0-049 


nl^=153610 


^1^=41.2 


rl,3'=-28.669 


dl ,3=0082 






rl,4=9.248 


dl,4=1.209 


nl ,3= 1.83400 


v 1,3=37.3 


rl,5=26.175 


dl ^= variable 






t2,l=10.554 


d2,l=0.247 


n2,l =1.88300 


^ 2,1=408 


i2^=1.826 


d2£=1.070 






f2,3=-5.783 


02,3=0247 


112,2=1.51742 


1/2,2=522 


i2,4=2284 


d2,4=0.837 


n23=1.84666 


^2^=23.8 


12^=9.112 


d2>5= variable 








dIR=0.637 






13,1=5.821 


d3,l=0723 


n3,l=1.58313 


1> 3,1 =59.5 


r3,2=-32886 


d3,2=variabJe 






r4,l —4.365 


04,1—0.660 


n4,l— 1.58313 


v 4,1=59.5 


r4,2=°° 


□4,2=0.411 


n4,2= 1.84666 


V 4,2=23.8 


t4^=2294 


d43=l-H2 


n4,3=1.72342 


v 4,3=380 


14,4=^5.449 


d4,4=variahle 






7>fW(FL)=°° 


dFL=0l978 


nFL= 1.51680 


VFL=64.2 




BadsFbcus=0,500 







[0083] *2t**ffi^±o-c**snfcffir3 f m 

4, A 6, A8MA10^nftl/Tt o ft, S 2 4» 



*U #ijx.tf, TE-0 3J rxio- 3 j Sr^-T (JWT 
[00 84] 

i*2i 





A4 


A6 


A8 


A10 


r3,l 


-a8440E^)3 


-0.2326&Q3 


-HX2521E-04 


0 


r4 ? 1 


-0-3692E-Q2 


-KU029E432 


-0.6050B-03 


+0.1318Eh03 



[0 0 8 5] *3fc:±fBX— AuyXl ©fJp^iliio 

HI. Fty/<-, i®^ (2a>) St>*X-5; ^fmm^W 
-oXmmtgHt-fZ (variable) SMHM1.5, d2,5, d 

[0 0 8 6] 
[3t3] 









23*8 




1.000 


8.312 


24.875 




1.65 


210 


292 


2 to (8D 


55.85 


7.03 


235 


dl,5 


0.308 


8.382 


10.259 


d2,5 


10.688 


2614 


0.737 


d3,2 


3.257 


1.960 


3.688 


d4,4 


2109 


3.406 


1,698 



30 



40 



[0 0 8 7] ifc, *4td^cft3IJ£0l|l^^X-AU 
^Xi^H2lc^aattlSW#**ISr*-!-« WK X 

<SfcJt-<T^r«WP»d3 f 2&t>*d4, 4<h IB 5 uvXI^GVco 

[00 8 8] 
[^4] 
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di,j 


**4 




t3,2=-32886 


d3,2=variable 






14,1=4.365 


d4,l =0.660 


n4,l=1.58313 


V 4,1=59.5 


r4^=°° 


d4,2=0.411 


n4,2=1.84666 


V 4,2=23.8 


r4,3=2294 


d43=1.112 


n43=l-72342 


V 4,3=380 


r4,4=-d449 


d4,4= variable 






t5,l =2.534 


d5,l=0.452 


n5,l=1.67270 


V 5,1=322 


r5,2— 229.875 


d5^=a247 


n5,2=L80420 


^5^=4d5 


t53=lS36 


d53=1.767 






7y^(FL)= 00 


dFL=a978 


nFL=1.51680 


x^FL=64.2 


7^?(FL)=«> 


BadcRxus=0.500 







[0 0 8 91 m 5 d_kiEX-A U->X 1 toaJs^(r*3 

ML F-*->v<— . W% (2<o) S0X-?y^c# 
o -C*fflt^*fk:i-5 EWfficB. 2&t/d4, 4<©#*MB«:5* 
"To 

[00 90] 

1*5] 













1.409 


11.827 


35.096 




2.86 


3.12 


4.12 


2o> (3D 


40.58 


4.90 


1.66 


d3,2 


2235 


1.012 


2.662 


d4,4 


0.664 


1.887 


0.237 



20 



* [0091] jek* me\z9kVMHmi i:«5X-ai/ 

^Jt^-CS5r1,KO^fls:ftiJ(c^6 uyXpGVI S:ft*Di" 

[0 0 9 2] 
[*6] 





dy 






f6,l=9-866 


d6,l=0.617 


n6,l =1.7291 6 


i> 6,1=547 


r6^=5.632 


d6£=2467 






rl,l=32592 


dl,l =0.411 


nl ,1=1.84666 


i> 1,1=23.8 



m. F-^-V^-. BS£ (2 to) &U^rXmPMd1.5, d2, 
5. d3.2»lW4.4<ZJ#»«Sr^-ro 

[00 9 3] 

[*7] 









0.707 


F 


1.65 


2co (BD 


79.07 


dl,5 


0308 


d2,5 


10.688 


d3,2 


3.217 


d4,4 


Z149 



[0 0 9 4] 0 2 75^E6^^rtt-etb, X— AUyXl 
[0 0 9 5] E7 7i^Bl9^«€:ix-¥ P ix, X— A u 



[0 0 9 6] 5ic, @10t, X-Al/yXl^ft 

[0 0 9 7] (Si, «ffiHx^0trj3v>-c36i»ttd|» (ttA 
587. 6nm) iz&lfzm. Wligi (ifcS435. 8nm) fcjs 
*t5ffl[, — *«*lttC*ft («*656.3nm) fcds^SffiS: 

[0 0 9 8] *8K±B*«Olt«l»J:*5»t5X— 

[0 0 9 9] 
[3*8] 
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(12) 



22 



f3 


&540 


fl 


13.982 


f5 


-4.949 




24.875 


rb/f3 


-0.580 


fT/fl 


1.779 


pO 








n5n-n5p 


0.1315 


fT/fl 


Z510 


5n- v 5p 


143 


ff 


1.000 


r5, 3/f5 


-0.310 


f6 


-19.177 


API, 2 


0.0374 


f6/ff 


-19.177 


API, 3 


-0.0021 


r6. 2/f 6 


-0-294 
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[oioo] Hit. jRiJttfl 2 K«i35X-A i/yX *««r*i-H-C*>9, Hi i^tWi^^4uy 



lAte, Eli l tc^-TJ: 5*«^«r*'f"S totfcSc 
[oioi] ±uyX^2Ail »i u^XBGIrtMfc 
frffll<t iPllKQfl^^^i^XLI. 1^(£hu^XL1 ( 2^ 
Wtt^u^XXWCi^ u^XU, 3^5^*9, IS 

>'XL2 f 2ta^>'XL2,3^^S5'&u^XJ:9jS;9, ?g3 
UVX|^Glll^ ( n,u^XL3,1«t 14 uyX» 

GIV*s»#«J:0Wlc:iau'^XL4,K Dau>-XL4 f 2. ft 
u^XL4 t 3(7)3tJc^u^XJ: ^StOtfc^o 20 
[0 10 2] MilMttuvXi: LTtMt^iS 

u>X»GVtt, *#«J: OWdiau^XLS. 1 kW 
XL5,2i:^«^u^XJ;9^t). fiftlfti/yXtU 

J: !?J*^t^-eS>5o 

[0103] ft, El 1 2 X-Al/yX 1 A<DiIi*#t* 



X»GIVSr»flc«^»ttb-C^b»5 u^XWGVSr^ 
l/yX| 2 A £ Stt- 5 «t 9 i-#A Lfc^f®£^ 
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->>-^*tf 5*4 u-vXSEJ: ^SiwyXii, ^ro 
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15 u^X^^jrio-Cfflf^U. *5 uyX»ittfr« 
it>«l^ flvyXiBfluyxtros^i/yXxttDflu 
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15 UvXgco^fg^. n5nS:J(f5 wvXWWIHU'VX 
wd^(-*3(t-5ffitff*. n5p£*5 uyX^flU'yX 
©dlEfc'ltS S*f -v 5n Sr * 5 V V X^toBfl-U V X 
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[0 13 5] »#«2fcEttbfc369ifc*o-CWu SB 1 
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ffi«ro*»<7?1ilIEi:7*-*^^Sr^T5*4 u^X» 
iW5±i-vXIi:, ^^T?1±3t8S^I-t-ilj»bfc 
&fflfl#i::f4*4 u^X»WttHfflfc3ttt*s- 
gr-r-5 <£ 9 C#A$itxt± u vX3Rw«jfeBBIt«HSra 
^fflat-^fT^-frTSM^flliri-S^MSb^^Xi: LT 
*8iei-5t>co-c*>5lS5 uyxitcioti^u l 

5msi±.<D&mit$:m-rz>i><Dxbox. iiuyxs 

Xta^^Xicott-a-u-^X^ti'ia^-^.X;^ uyXi 
30 9*9, fT^Wfli^T>'MiS^fiiir*3ttS3EuvX^ 
wMitffiT-co^.^SE«l, f1£S£l u^Xi¥co«,^SgBtl, 

API, 2^*1 U-^Xi¥cO^ffi!l^Cj^^.T2#iC0UV 
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«*»6**.-C 3 #S co ui^Xro»tt#»tt«:^-f ttt-f 
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y^-C*«2|i«^O t S^1i«r^9#^5<fc5^i- 
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. ■ u ^Xl^cotfh u vXco»-^ffi-ett4.u>ffi|c: x Sffi/JS^E 

coT\ u-vXcoiDX^coMit^^ HSrieT^-frS-i: 
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